Since the early 1990s, sustainable forest management (SFM) has emerged as a paradigm of forest management on global, regional and national levels.
The Korean peninsula experienced severe deforestation and forest degradation after the Korean War (1950) (1951) (1952) (1953) . Food and energy demands led to the conversion of forestlands into agricultural lands and the excessive exploitation of forest resources. South Korea and North Korea have established and implemented reforestation policies respectively. South Korea achieved forest recovery in the 1970s [8] . South Korea's successful reforestation experience is considered a good model for developing countries [20, 21] . Its reforestation is regarded as a result of the South Korean government's policy intervention [22, 23] . In particular, the National Greening Program contributed to successful reforestation in South Korea for two decades [8, 23, 24] .
In contrast, North Korea failed to restore forests despite continuous attempts with forest restoration plans. Deforestation has accelerated since the mid-1980s (Figure 1 ). In particular, North Korea was ranked 3rd in the 2012 deforestation index [25] . Immediately after the Korean War, North Korea had more forestlands than South Korea. However, the total forestlands in North Korea decreased, falling behind the total in South Korea in 2010 (Figure 1 ). Since the 1990s, energy and food shortages have caused increases in logging and accelerated deforestation [26] . In addition the area of planted forests has declined since 1990 ( Table 2 ).
Figure 1.
Changes of total forest areas and ratio of total forest areas to total land areas in the South and North Korea [11, 27] .
Note: Total land areas of South Korea: 9873 thousand ha; total land areas of North Korea: 12,041 thousand ha. Since 1953, the Korean peninsula has been politically divided into South Korea and North Korea. Over the past sixty years, the ceasefire line has limited visits and separated Korea into two societies. However, this political line cannot divide the Korean ecosystem. Deforestation and forest degradation in North Korea threaten ecological stability across the Korean peninsula. For example, forest damages by forest pests in North Korea can be diffused to South Korea, particularly border area. Therefore the Koreas need cooperative forest management for sustainability in the Korean peninsula. Since 1998, agreements have established and implemented forest cooperation projects between South Korea and North Korea. Forest cooperation activities (e.g., reforestation, tree nursery construction and insect pest control) have been conducted [22] . However, forest cooperation projects were designed without the agreed basic plan with the long term period. Most cooperation activities were limited to respond to the demands by North Korea such as tree nursery construction and insect pest control [28] (pp. 119124). South Korea and North Korea need a systematic approach to forest management in the Korean peninsula. SFM would be enhanced if South Korea and North Korea establish a common policy for SFM across the Korean peninsula. This study focuses on Korean forest policy and laws that promote sustainability across the Korean peninsula. Therefore, this study aims to interpret changes in forest policies and laws in South Korea and North Korea and to recommend forest policy and laws that promote sustainability in the Korean peninsula.
Korean Forest Policies
In this research, forest policies in South Korea and North Korea were divided into three phases by forest policy innovations ( Figure 2 ) and then were analyzed and compared. South Korean forest policies were partitioned according to National Forest Development Plans (NFDP): (1) post-war forestland recovery and wood supply (before the 1st NFDP: 1953-1972); (2) forest rehabilitation (1st, 2nd and 3rd NFDPs: 1973-1997); and (3) sustainable forest management (4th and 5th NFDPs: 1998-2013). North Korean forest policies were partitioned by two major forest-related policy events: the introduction of a nature-remaking program (e.g., terraced upland cultivation) in 1976 and the enactment of the Forest Act (Appendix) in 1992. The events divided North Korean forest policy into three general periods: (1) post-war forestland recovery and wood supply [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] After the Korean War, an increasing population boosted food and energy demands, which in turn led to the conversion of forestlands into agricultural lands and the excessive exploitation of fuel wood for energy. The South Korean government implemented a forest protection policy to decrease deforestation. The Forest Product Control Act (Appendix) of 1961 regulated gathering and extracting products in the mountains. The Abolishment of Slash-and-Burn Fields Act (Appendix) of 1966 prohibited slash-and-burn cultivation. However, it was not completely abolished until 1970s.
In 1961, the Forest Law was enacted to promote forest protection and forest development and to enhance forest productivity and public functions. Among other things, the law prescribes utilization of forest resources, conservation of natural forests and management of national forests. In addition to the Forest Law, the Erosion Control Act (Appendix) was enacted in 1962 to restore denuded forestlands and effectively control erosion. Based on forestry legislation, the South Korean government designed and implemented reforestation and erosion control projects. These projects were linked in National Economic Development Plans (NEDPs). The 1st NEDP (1962) (1963) (1964) (1965) (1966) sought to secure energy sources and overcome fuel shortages. Mining development projects based on the 1st NDEP influenced the substitution of coal briquettes for firewood in South Korea. The 2nd NEDP (1967) (1968) (1969) (1970) (1971) ) set reforestation as a major target for economic development [29] . In the 1950s, deteriorated areas in South Korea climbed to more than 680,000 ha-approximately 10% of the total forestland in South Korea. Through strong government programs, deteriorated areas rapidly decreased to 120,000 ha in 1972 [30] .
Despite the introduction of the forest protection policy, illegal logging was not controlled. From 1945 to 1961, the frequency of illegal logging was 24,085 cases, and the average volume of illegally logged timber was 92,853 m 3 per year [31] . Recognizing importance of forest rehabilitation and strengthening forest policies, the Forestry Bureau under the Ministry of Agriculture and Forestry (MAF) had to be expanded for effective and efficient forest policy. To strengthen forest administration power, the Korea Forest Service (KFS) was created as a national forest administration agency under the MAF in 1967.
3.1.2. Phase II: Forest Rehabilitation To restore these devastated forests that had caused serious social problems (e.g., lack of fuel, severe floods and droughts), the NFDPs were established. After legal and institutional preparations in the 1960s, the Forest Rehabilitation Projects were initiated in 1973. During the 1st NFDP, from 1973 to 1978, erosion control works were conducted in a total 41,932 ha [32] (p. 414). The government declared the Nationwide Tree Planting period (21 March-20 April) and Arbour Day to encourage active public participation. With public participation during the 1st NFDP, 1.08 million ha of denuded forest were eventually restored with fast-growing tree species [32] (p. 414). The 10-year project was completed 4 years in advance of its 1982 target. The 1st NFDP prohibited slash-and-burn (SAB) cultivation as a major driver of deforestation and forest degradation. KFS tried to secure the livelihood of poverty-stricken slash-and-burn farmers. KFS allocated 69.9% of the total budget for the abolishment of slash-and-burn fields from 1974 to 1979 to provide security for SAB cultivators-38.3% for the reallocation of households and 31.6% for livelihood support [33] [34] . According to the Abolishment of Slash-and-Burn Fields Act (Appendix), the government provided farmers who left their SAB fields with arable lands and housing [35] (p. 103). The economic compensation from the SAB field abolishment policy contrasted with the unsuccessful command and control regulation that was attempted until 1970s. The abolishment of SAB fields and the associated compensation for household relocation contributed to South Korea's successful forest restoration.
The 2nd 10-year NFDP (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) aimed to establish large-scale commercial forests that could be developed into sustainable timber resources for domestic timber demands. The government implemented various forest policies such as forest rehabilitation, forest protection enhancement, and the foundation of forest development funds to support private and national forests. Along with reforestation projects, erosion control was also actively undertaken to prevent natural disasters. Advanced biotechnology was also adopted to control forest diseases and pests. Under the 2nd NFDP, 1.06 million ha of forests were established.
South Korea achieved successful reforestation through the 1st and 2nd NFDPs. Based on forest resources, the 3rd NFDP (1988-1997) aimed to harmonize the economic functions and public benefits of forests. The plan focused on establishing forest management infrastructure (e.g., forest road construction, forest mechanization, and education for foresters and forestry workers). Shifting its focus towards the economic functions of forests, this plan embodied a transitional phase in South Korean forest policy [36] (p. 275). The third phase of South Korean forest policy was oriented toward SFM. At the global level, SFM emerged as a paradigm of forest management. South Korean forest policies reflected this global trend. The 4th NFDP (1998-2007) entered a transitional phase in forest policy, shifting its primary focus from economic functions to enhancing multiple benefits of forests (e.g., public and recreational benefits). The 5th NFDP (2008-2017) aims to realize a nation based on sustainable forests. Sustainable management of the forests covering 64% of total land area is crucial to realize a green nation. The plan includes five key strategies [24] : (1) integrated management and development of multi-functional forest resources; (2) forest industry promotion for the sustainable use of forest resources; (3) conservation and management of forests as national environmental resources; (4) increasing green areas and services for the public; and (5) international cooperation for global forest conservation and timber supply.
In accordance with the SFM paradigm to maximize multi-functional forest resources, urban forest policies have been introduced in South Korea since the late 1990s [36] Following the plan, central and local governments are constructing and managing various types of urban forests (e.g., street trees, urban parks and school forests) [37] (p. 201). As of 2011, a total of 10.8 million seedlings have been planted, and 957 school forests have been created [38] .
South Korea has voluntarily set a carbon emission target for 2020. In November 2009, the Presidential Committee on Green Growth (PCGG) announced that the target for greenhouse gases (GHG) reduction is 30% from the business-as-usual projection [39] (p. 19). Forests are recognized as one of carbon offset strategies for accomplishing national carbon emission target in South Korea, considering the high carbon sink potential of Korean forests, which cover 63.7% of the land. Since the late 2000s, the KFS has introduced forest policies to mitigate and adapt to climate change. In December 2008, the KFS established and implemented the Comprehensive Forest Plan Combating Climate Change. Since 2009, the KFS has carried out the project of AR-CDM (afforestation/reforestation clean development mechanism) and REDD plus (Reducing Emissions from Deforestation and Forest Degradation, conservation of forest carbon stocks, sustainable management of forests, and enhancement of forest carbon stocks) in Lombok, Indonesia, to gain forest carbon credits from the global regime on climate change under the Kyoto Protocol [40] . Since 2011, three model projects to offset forest carbon through reforestation have been implemented in South Korea [41] .
South Korea is keen to participate in international forest programs and negotiations. It has been actively participating in the United Nations Forum on Forests (UNFF) and has been closely involved in international conventions, such as the United Nations Conventions to Combat Desertification, the United Nations Convention on Biodiversity (UNCBD) and the United Nations Framework Convention on Climate Change (UNFCCC). As of 2013, South Korea has also built bilateral forest cooperation with twenty-eight countries, including Indonesia, Myanmar, Austria, New Zealand, Japan, and Tunisia. In 2011, South Korea signed a forest cooperation agreement with the Association of Southeast Asian Nations (ASEAN). Following the agreement, South Korea has been preparing to launch the Asian Forest Cooperation Organization (AFoCO) as the agency that implements forestry cooperation projects between South Korea and ASEAN member countries.
Changes in North Korean Forest Policies
3.2.1. Phase I: Post-War Forestland Recovery and Wood Supply Unlike South Korea, North Korea nationalized forests after the Korean War. North Korea focused on timber production policies for post-war recovery and economic development. In 1958, the Cabinet established the Forestry Administration to enforce forest policy [42] . North Korea has implemented reforestation policies based on national economic development policies. North Korea has designed national economic development plans to include reforestation plans. The 1st 7-year National Economic Development Plan (1961-1967) aimed for reforestation of 0.85 million ha [9] (pp. [42] [43] . Under the economic development policy, supplying timber and forest resources was emphasized to promote heavy industry. Fast-growing tree species (e.g., poplar) were preferred for pulpwood. In the 1960s, policy focused on establishing commercial forests that provided local people with raw materials for local industry. The 6-year National Economic Development Plan (1971) (1972) (1973) (1974) (1975) (1976) included the establishment of oil trees (e.g., walnut trees and nut pine trees) [9] (p. 43).
Phase II: Terraced Upland Cultivation (1976-1991)
North Korea has implemented remaking programs since establishing its government in 1948. The programs consisted of three components: society, humans and nature. Until the selection of the socialist constitution in 1972, the nature-remaking program was less successful than the society-and human-remaking programs [43] . In October 1976, five nature-remaking projects were announced to build the foundation for agricultural production: (1) irrigation; (2) terraced upland cultivation; (3) land rearrangement and improvement, (4) forest and water conservation; and (5) tideland reclamation [43] (p. 111). Terraced upland cultivation occurs when mountain slopes (with more than a 16-degree slope to upland fields) are cultivated to improve food production [9] (p. 69). Due to the population increase in the 1970s, the demand for food also increased. Forestlands were converted into agricultural lands for food production. In particular, the Land Law of 1977 encouraged the cultivation of terraced uplands. Article 49 of the Land Law indicates that "cultivation of terraced uplands is an important means to increase the yield of agricultural products" [42] (p. 475). Terraced upland cultivation has driven severe deforestation and forest degradation in North Korea. North Korea sought to strengthen reforestation projects. However, there have been no reports of practices and outcomes beyond the suggestion of 2 million ha and 1.5 million ha for reforestation goals during the 2nd (1978) (1979) (1980) (1981) (1982) (1983) (1984) ) and the 3rd 6-year plans (1987) (1988) (1989) (1990) (1991) (1992) (1993) , respectively [44] .
Phase III: Land Protection and Greening (1992-2013)
In North Korea; forest management has focused on the production of forest resources for economic development. The Forestry Administration has a major responsibility to meet demands for forest resources (e.g., timber; fiber; paper; oil; and fruits) that are needed for economic development and self-reliance. However; reforestation results did not appropriate timber demand; and deforestation and forest degradation continued. To enforce the forest policy system; North Korea promulgated the Forest Act (Appendix) on 11 December 1992 and enacted detailed rules (1993) and regulations (2000) for its application.
North Korea has experienced severe energy and food crises since of the collapse of the Soviet Union in 1990 when its financial and technical support to North Korea decreased. Environmental disasters accelerated deforestation and forest degradation. In particular, the increase in terraced uplands caused soil erosion and landslides on a large scale [45] . These disasters caused extensive damages in terms of human lives and property. Since the late 1990s, North Korea has been emphasizing forest management for land protection. In 1998, the Ministry of Land and Environmental Protection was created for land protection and management. According to an analysis of North Korean newspaper Rodong Shinmun [46] , the number of forest-related reports, including those on land protection and management issues, has increased since 1998.
Article 5 of the Forest Act (Appendix) specified "Surimwha-Wonrimwha (SW)" is a core policy in establishing forests. Surimwha aimed at planting trees for protecting national lands and Wonrimwha aimed at greening urban and rural areas including provision of recreational and cultural spaces. In particular, in 2000s, SW policy was emphasized in North Korean forest management. SW was presented as the core forest policy of the Party several times by Rodong Shinmun [47] [48] [49] [50] [51] . North Korea established a 10-year tree-planting plan (2001-2010) to implement their greening and gardening policy [42] . However, the plan's detailed contents and implementation results were never officially reported. North Korea recently made a 10-year plan for forest rehabilitation and development with an agroforestry approach (2013-2022) [52] (p. 98). In addition, North Korea emphasized reforestation and afforestation as one of priority activities for adapting to climate change through North Korea's first National Communication submitted to the United Nations Framework Convention on Climate Change (UNFCCC) [53] .
North Korea has received financial and technological support for forest conservation and management from intergovernmental organizations such as the United Nations Development Program, the United Nations Food and Agriculture Organization, the European Union, international non-governmental organizations (e.g., Hans Seidel) and other countries (e.g., Switzerland and Germany) [52, 54] . North Korea is a contracting party for a few intergovernmental agreements and conventions, such as the United Nations Convention on Biological Diversity (UNCBD), the UNFCCC and the United Nations Convention to Combat Desertification (UNCCD). North Korea submitted its initial national communication report to the UNFCCC on 7 May 2004; it also established a Designated National Authority (DNA) in November 2008 to approve the process for Clean Development Mechanism (CDM) projects in North Korea under the UNFCCC [55] (p. 100). As of 2013, North Korea has six verified CDM projects to develop hydropower installations under the Kyoto Protocol [56] . CDM projects include opportunities for foreign direct investment and technology transfer to upgrade the North Korean energy sector.
Comparison of South Korean and North Korean Forest Policies
Based on national economic development plans after the Korean War, South Korea and North Korea implemented forest policies that focused on forest restoration and timber production. However, their forest policies produced different results in terms of reforestation and forest protection. South Korea is regarded as a successful case of reforestation among developing countries [20, 21] . In contrast, North Korea is ranked as one of the most severely deforested countries [25] . The differences in forest policies between South Korea and North Korea can be summarized with three features: (1) integrated policy design for reforestation; (2) forest protection policy; and (3) international forest cooperation.
First, policy integration is a major driver of South Korean reforestation. South Korea integrated sectoral policies, such as energy security, agricultural development, land management, economic development and reforestation [23] . The National Forest Development Plans (NFDPs) were systematically aligned with the Comprehensive National Territorial Development Plans (CNTDPs) and NEDPs in South Korea. The policies that substituted firewood with coal briquettes through the NEDP and abolished SAB fields through the CNTDP contributed to forest restoration. However, in North Korea energy and food policies were not appropriately integrated for reforestation policy. North Korea encouraged terraced upland cultivation as one of five nature-remaking projects in the 1970s and 1980s. Political encouragement to cultivate terraced uplands for food security accelerated deforestation and forest degradation.
Second, the forest protection policy approach was different in South Korea and North Korea. From the early stages of forest restoration policy following the Korean War, South Korea treated forest protection as a part of land management. Erosion control projects were implemented on a large scale as a part of national greening programs. Topsoil loss caused by erosion affects soil fertility, ultimately degrading forestlands [30] (p. 40). Erosion control prevents forest disasters (e.g., landslides). The 1st CNTDP (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) encompassed environmental conservation, including forest protection. Slash-and-burn cultivation caused also soil erosion and increased flood and landslide risks. The 1st NFDP included prohibition of slash-and-burn cultivation as a major driver of deforestation and forest degradation in South Korea. The KFS allocated national finances to abolish slash-and-burn fields and compensated slash-and-burn cultivators for relocation and to stabilize their livelihood. This economic approach helped successfully abolish slash-and burn fields. In contrast with South Korea, North Korea started to emphasize forest management for land protection in the late 1990s.
Third, international forest cooperation strategies differed in South Korea and North Korea. South Korea received financial and technological support from international organizations and other developed countries in their process of forest restoration. In addition, South Korea has supported forest projects in developing countries, including forest cooperation projects between South Korea and North Korea, since the 1990s. However, as a beneficiary country, North Korea has participated in international forest projects supported by intergovernmental and international non-governmental organizations and other countries [54] . South Korea and North Korea acknowledge global forest protection and have signed several multilateral forestry agreements, as indicated in Table 3 below. South Korea has been more actively participating in the multilateral forest cooperation than North Korea. South Korea has also strengthened bilateral forestry cooperation with the ASEAN since 1987 [24] (p. 68). On the other hand, North Korea has essentially attempted to overcome the severe problem of deforestation and forest degradation itself. Since the 1990s, North Korea has participated in the process of international environmental negotiations and signed multilateral environmental agreements (Table 3) . It has established bilateral environmental cooperation agreements with a few countries (e.g., China) [57] (pp. 151-153). 
Korean Laws

South Korean Forest Laws
In December 1996, South Korea enacted the Forest Act (Appendix) for the use and management of forestry resources. However, to regulate basic targets of forest policies and set policy directions, the state enacted the Framework Act on Forest (Appendix) in May 2001, which modified forest and forestry legislation and adopted the Establishment and Management of Forest Resources Act. Various acts (e.g., the Forest Culture and Recreation Act, the Forest Protection Act and the Baekdudaegan Protection Act (Appendix)) were established to regulate multiple fields under the Framework Act on Forest. The Framework Act on Forest stipulates basic objectives and structure of forest policies for development of various forest policies. It plays a significant role as a fundamental law which offers background and normative standards for enacting other forest laws in the system of forest legislation. As of March 2014, there are 18 acts, 18 executive orders and 17 ordinances under the Korea Forest Service's jurisdiction. Other environmental acts regulated forest use and management (e.g., the Natural Environment Conservation Act, the Wildlife Protection and Management Act and the Natural Parks Act (Appendix)) under the Ministry of Environment's jurisdiction. Figure 3 illustrates the structure of South Korean forest-related legislation under the Korea Forest Service's jurisdiction. The Framework Act on Forest (Appendix) relates to fundamental forest and forestry law in South Korea and has 7 chapters and 30 articles. This act provides basic directions for policies relating to forest resources, mountainous district management, forest protections and normative criteria that can be commonly applied to each forest stand.
The Framework Act seeks to not only to improve the nation's quality of life but also to develop the nation's economy. To accomplish these goals, the act designates basic forestry policy matters to promote various forest functions and forestry development (Article 1). Hence, state and local governments shall be responsible for establishing and implementing comprehensive policies about forest preservation and use (e.g., forest conservation, forest function enhancement for public interests, forestry development, and mountain village promotion) (Article 4 (1)). Moreover, these governments shall use legislative and financial measures to implement forest conservation and utilization policies. Article 9 states that "state and local governments shall conduct investigations and research regarding forest policies necessary to strengthen international cooperation toward conservation of the earth's forests and to prepare for Korean unification". This article provides the legal basis for forest cooperation with international organizations and the enforcement of mutual forest collaboration to prepare for unification in the Korean peninsula.
According to this act, the (South) Korea Forest Service shall establish and implement basic and regional forest plans to help systematically realize SFM (as presented in Chapter 3) based on the long-term prospects (Article 11). Basic and regional forest plans shall be established using district units. However, to instil forest management flexibility, certain areas are bound to an integrated management unit along with eco-systemic and economic characteristics. Basic and regional forest plans will be established every ten years. The government shall prepare an annual report on the forest status and policies; the government will then submit the report to the National Assembly to enhance the democratic justification for policies on forests and forestry (Article 12).
State and local governments shall establish and implement policies for reforestation and silviculture to promote SFM, considering regional specificity to promote the public functions of forests (e.g., forest protection and recreation) (Article 16). Moreover, state and local governments shall establish and implement necessary policies to provide citizens with recreational places (e.g., constructing various forest recreational facilities) and with knowledge and information on forests to promote forest culture (Article 20). For the purpose of improving forest functions to promote economic benefits, state and local governments shall establish and implement policies to improve forestry productivity and to enhance forest management capabilities in the administrative structure (Articles 21, 22 and 23). In particular, to secure the timber supply, the state shall establish and implement policies to develop overseas forest resources (e.g., assistance with overseas forest plantations) (Article 22(2)), which emphasizes international forest cooperation to improve the economic benefits of forests. In addition, this act includes policies to promote mountain villages (Articles 28 and 29).
North Korean Forest Laws
In March 1946, North Korea proclaimed the Act on Land Reform of North Korea (Appendix) to nationalize all lands, including forests, under land reformation by forfeiting and redistributing free of charge. North Korea also established the Decree on Forest Land Management in June 1946, aiming to reorganize the forest administrative organization and restore devastated forests. The Land Law (Appendix) enacted in April 1977 included several articles to regulate forest construction and management. North Korea did not enact a specific forestry law.
North Korea established the Forest Act (Appendix) in December 1992, which had been amended eight times by March 2012, to enforce control over forestlands alongside the pressures to construct farmlands and secure energy resources since the 1970s [27, 42] . The Forest Act is the fundamental law in North Korea's forest sector-complemented by the Land Law (1977), the Environmental Protection Law (1986), the Control Law on Land and Environmental Protection (1998) (Appendix) and others. North Korea enacted the Act on Green Spaces (Won-rim) on 25 November 2010 (Appendix). According to Article 2, green spaces are identified as green areas with diverse vegetation in accordance with the people's needs of recreation and environment protection. This act regulates the establishment and management of green spaces in urban and rural areas.
The Forest Act (Appendix) is composed of 5 chapters and 47 articles that suggest a basic direction for establishing, protecting and using forest resources. The chapters outline the basic provisions of the act (Chapter 1), the creation of forests (Chapter 2), forest protection (Chapter 3), forest resource utilization (Chapter 4) and rule and control of forest management (Chapter 5). This act seeks to implement national forest policies by strictly controlling the establishment, protection and utilization of forests (Article 1). Forests, including lands, plants, animals and materials, belong to the state (Article 2). Forests are classified as special reserved forests, general reserved forests, lumber forests, commercial forests and firewood forests (Article 3). The act also declares establishing forests as a consistent policy to be carried out by the people of North Korea and the Professional Forest Enterprise of Forest Composition (Article 5). The state will establish a forest protection system and an overall plan for forest construction to manage forest resources in a comprehensive and reasonable manner (Articles 4, 6, 7). Moreover, in adopting modern high technology, the state shall endeavor to make forestry management modern and sophisticated (Article 8). The state shall strengthen international cooperation and the exchange of scientific and technological skills and knowledge in the field of forest management (Article 9).
This act imposes upon the Land and Environment Protection Agency, institutions in charge of forestry, agencies in charge of specific forests, enterprises and organization, with the duty to expand forest areas and improve the state of forest scenery (Article 10). It also emphasizes the importance of reproducing new tree varieties that are rapidly growing with good shape and quality through the use of breeding and seed-gathering technologies (Article 14). As to forest protection, any person who wants to enter forests to use or collect forest products and to cut down trees and collect stones in forestlands has to obtain prior permission from the relevant organization (Articles 21 and 25). One would need permission from the Ministry of Land and Environmental Protection and the Cabinet for utilizing forest resources (Article 30), and cut trees cannot be carried out without log transportation certification from the Ministry of Land and Environmental Protection (Article 34). A person who intends to collect grass, herbs and wild fruits or hunt wild game must obtain permission from the relevant organization (Articles 35-37 ). In addition, forest resource exportation is prohibited, and the exportation of wood products requires approval from the relevant organization (Article 38).
The Forest Act in North Korea strictly regulates and controls forest management activities. Any person who fails to perform various forestry management duties will be charged a fine. Any person who does not complete the plan for planting and tending trees and guarantee their survival rate will be suspended from utilizing forest resources (Article 45). Any person who cuts trees, cultivates forests and hunts animals without permission will be forced to perform the obligatory forest restoration and be charged fines or damage compensation (Article 46) On occasion, any person who disregards legislation and causes significant damages (e.g., forest fires or illegal logging) is subject to administrative or criminal liability according to the circumstances (Article 47).
Comparison of South and North Korean Forest Laws
Despite the different legal systems in these countries, North Korea and South Korea commonly emphasize the importance of forest resources and the establishment and protection of forests (Table 4) . In particular, they enforce international cooperation and collaboration in forest management. The Framework Act on Forest in South Korea says that "State and local governments shall conduct investigations and research regarding forest policies necessary to strengthen international cooperation for the preservation of Earth's forests and to prepare for unification" (Article 9). The Forest Act in North Korea also concludes that "the state shall endeavor to build up international technological exchange and collaboration with other countries for forest management" (Article 9). The Environmental Protection Law adds that "the state shall endeavor to build up the international cooperation and collaboration with other countries and international organizations to protect the environment" (Article 8). Compared with South Korea, North Korea has legislations pertaining to forests and forestry with the following four characteristics. First, the state plays a leading role in performing forest policies. In particular, North Korea chose greening as the fundamental forest policy and allocated forests to organizations, businesses, and associations for managing forests, according to the national plan for forest construction.
Second, North Korea's possession of all forestlands influences forest policies and agendas. In South Korea, 70% of forests are privately owned. Meanwhile, in North Korea, the whole forest belongs to the State. Therefore, the State supervises all types of forest land use including timber production, conversion and forest protection. In the process of unilateral decision-making, the State has implemented forest policies with a focus on forest products for economic development.
Third, the Forest Act in North Korea includes many abstract and proclamation articles. It lacks performance-based forest management criteria and approval requirements for the establishment, protection and utilization of forests through forest plans. South Korea's Framework Act on Forest provides specific systems to achieve SFM policies, while North Korea does not provide concrete system contents for SFM. Moreover, the Forest Act in North Korea does not include articles regarding mountain village development, forest recreational spaces and sound forest culture. North Korea's Forest Act is thus limited in reflecting SFM as a major concept of forest management.
Fourth, North Korea pursues forest policies mainly through regulations and highlights control instead of providing support and education. North Korea mobilizes the public to establish and tend trees during the tree-planting periods set by the Cabinet and strictly controls forest fires, disease and insect pests. Any person who violates regulations will be punished criminally and administratively (e.g., forced to perform duties to restore forests to their original state, suspension of forest use, fines or confiscation). Along with the unified guidance of the Cabinet, a central organization on land and environmental protection controls and supervises all types of forest management activities.
Basic Principles for Sustainable Forest Policy and Law after Korean Unification
Since the early 1970s, when cold war tensions began to ease, South Korea and North Korea have negotiated national unification. Among 239 agreements between South Korea and North Korea until March 2014, four major agreements include significant articles about unification between South Korea and North Korea [63] Depending on the political negotiation on cooperation and unification between South Korea and North Korea, research on policies following Korean unification has recently increased in various fields, such as military [65] , social security [66] , and land ownership and systems [67] [68] [69] . The academic outcomes are a part of the efforts to prepare for Korean unification leading to the sustainability of Korean peninsula. Joining the research trend, this paper examined forest policy and laws in the coming unified Korea. Here, we propose basic principles for forest policy and laws to promote sustainability in a unified Korean peninsula.
Basic Principles of Korean Forest Policy
Following the directions of SFM, we suggest three principles for Korean forest policy under future unification. The first principle ensures the stability of the forest ecosystem and society across the Korean peninsula. North Korea is extremely vulnerable to floods and landslides. To prevent disasters, mapping risk levels with forest inventory data is necessary. South Korea has conducted a National Forest Inventory since 1972 [70] . South Korean forest inventory system can function as a model for unified Korean forest inventory system. A nationwide forest survey should be implemented to comprehend the definite state of forests in the Korean peninsula. In the process of the survey, local data and knowledge in North Korea should be respected. Using established forest inventory data, forestlands can be classified by their ecological values. Forestlands with high biodiversity should be designated as conservation zones. This management system can contribute to creating a foundation for SFM within the Korean peninsula.
The second principle seeks to secure a balance of forest development and conservation across the Korean peninsula, following the June 15 South-North Joint Declaration in 2000 which aims at promoting a balanced development of South Korea and North Korea. A comprehensive policy for forest utilization, conservation and management should be established. Referring to South Korean experiences, the forest restoration plan should be integrated into national plans for economic development, land management and energy and food supply. The forest landscape restoration approach can help create a forest landscape that improves biodiversity conservation, ecological functioning and the livelihoods of human communities [71] . South Korea and North Korea have different levels of development in forest society and in forest ecosystems. The difference should be reflected in the policy design for forest development and conservation.
The third principle seeks to create a new niche for a unified Korea in the global forest community. With increased forest resources, a unified Korea can expand the scale of trades of timber and non-timber products in national and global markets. A unified Korea can participate in the international forest negotiation process with a new perspective and position. It should follow the multilateral and bilateral environmental agreements that South Korea has already signed and expand its collaborative activity for sustainable forest ecosystems and communities to the global level.
Basic Principles of Korean Forest Law
Current forestry legislation should be improved to implement forest policies in a unified Korea. The basic principles are necessary for designing forest legislation in a unified Korea. The principles can help enhance the relationship between North Korea and South Korea and consistently implement unification policies from the preparatory stage of Korean unification. These principles should agree with constitutional values and idea of liberal democracy. The basic principles to improve forest legislation in a unified Korea are suggested by the authors, as follows.
First, forest legislation should contribute to implementing SFM in the Korean peninsula. SFM has been recognized as a powerful paradigm of forest management in the global society since the early 1990s. We can follow the principles on SFM in forest cooperation between South Korea and North Korea step by step. As in South Korea and other countries such as Brazil [3] and Indonesia [72] , SFM should be adopted as a principal of forest legislation in a unified Korea. Second, forest legislation in a unified Korea should contribute to expanding inter-Korean cooperation and pursue the principle of peaceful unification. Forest legislation should support the stable development of inter-Korean forest cooperation. In addition, it should seek peaceful unification based on liberal democratic basic order as a constitutional value. In the several inter-Korean dialogues, South Korea and North Korea have discussed peaceful unification [64] . Especially, in the July 4 South-North Joint Communique, South Korea and North Korea agreed peaceful unification based on principles of independence, peace and grand national unity [63] (p. 134). Pacifism, which is prescribed in South and North Korean constitutional laws, will be a basic principle of a unified Korea's constitution. Therefore, a unified Korea's forest legislation should be designed to contribute to international peace. Third, it should be consonant with international law. International community support might be needed to achieve peaceful unification and stabilize inter-Korean forest cooperation. Forest policy in a unified Korea should be established at the national and international level. SFM can be implemented through international collaboration. Finally, forest legislation in a unified Korea should help strengthen support for northern regions (currently North Korea). Severe forest degradation in North Korea should be dealt with as an overriding problem in a unified Korea. Forest legislation in a unified Korea should fundamentally acknowledge the importance of balanced forest development in northern and southern regions of the Korean peninsula. In conclusion, stability, balance, peace and internationality might play a significant role in designing forest policy and laws for SFM in the Korean peninsula (Figure 4) . 
Conclusions
After the Korean War, South Korea and North Korea made efforts to overcome severe deforestation and forest degradation. South Korea achieved forest restoration completely, while North Korea has not yet solved the problem of deforestation and forest degradation. In particular, deforestation and forest degradation in North Korea is one of major challenges in the preparatory stage for Korea unification. This paper examined the features of forest policy and laws in South Korea and North Korea. South Korea and North Korea have different forest policy designs and forest law structures. South Korea and North Korea have different structures in their legal systems. The order of normative effects in South Korea is as follows: constitutional laws, laws, decrees and regulations. On the other hand, the North Korean order of normative effects allows Worker's Party regulations, constitutional laws, laws and Cabinet guidelines. However, it is clear that laws currently play a significant role in establishing and implementing forest policies in South Korea and North Korea. These laws will be the backbone of the forest policy-making process in a unified Korea.
The research results indicate meaningful lessons for policy design to avoid deforestation and forest degradation and promote SFM in North Korea and other developing countries. Furthermore, this paper recommends basic forest policy principles and a legal framework for a unified Korea. We expect our efforts to contribute to preparations for Korean unification.
This research has some limitations in terms of data collection and interpretation. To analyze North Korea forest policies, we depended primarily on secondary data due to the lack of primary data. Due to lack of data, we could not conduct an in-depth analysis of North Korean forest policy, although we used multiple data sources (e.g., research articles, reports, North Korean dailies, and books). It can be regarded that this research is South Korean centric due to imbalance of data sources between South Korea and North Korea. The authors suggest the basic principles to improve forest legislation in a unified Korea, depending on South Korean experiences on forest management. If we gather actual information on implementation of laws and policies in North Korea, we are able to suggest more concrete and practical recommendations for designing the structure of forest-related legal and policy system in a unified Korea. In future study, various issues including forest ownership should be discussed and policy directions should be suggested through collaboration between South Korean and North Korean forest experts. Despite these data challenges, the research findings do contribute to a better understanding of North Korean forest policy and laws by comparing them with South Korea's successes in avoiding deforestation and forest degradation and moving towards sustainability. Based on these findings, further studies on North Korean policy and laws for SFM can be developed. 
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